WMNKftHC 2 5JUH20M 



(43) mm<*MB 

2003 ^7 ^ 24 B (24.07.2003) 




PCT 



i m» iQinif ii mill urn mi i it in iiki iiki iiiii mil urn mi limn mi 1111 nil 

(io) m&vtffl&^ 
WO 03/060176 Al 



(51) 




C23C 2/00, 2/38 


(21) 




PCT/JP02/08397 


(22) 


mm tarns ■. 


2002 *P8 £21 0 (21.08.2002) 


(25) 




B*I§ 


(26) 




B*l§ 


(30) 


*#M 2001-403207 





2001 ^12 ft 27 B (27.12.2001) JP 

(71) ttiJSA(3fcll£Ki<£T<Dj§5£SICOl,\T;: ti?7 
•T 2 *fc^C=*± (SAKURATECH CO..LTD.) [JP/JP]; 



T579-8034 *BSJ&m*BSm WS#*BT2#1 0-§- 

Osaka (JP). 



(72) fccfctf 

(75) H^#/miSIA (*m\-1^X<Dft): *»f0§* 
(KITSUWA,Tomio) [JP/JP]; T 579-8034 K^BR 

Osaka (JP). 

(74) ftlX: $ffl# £ff , $1-(HOSOI,Sadayuki et al.); f 
112-0001 KSSSXSE eUJ5TS 1 4#7^J?JI| 
fcf/U Tokyo (JP). 

(81) Jl^S r@ Pty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 



(54) Title: WIRE MATERIAL PLATING EQUIPMENT 
== (54) «^<73*«i: SS&tt* 



V© 



O 




(57) Abstract: A wire material plating equipment capable of stably manufac- 
turing, with a high productivity, plated wire material having uniform plating 
layer with a nonuniform thickness ratio of 2.0 or less by properly cooling the 
area of the plating layer where nonuniform wall thickness is liable to occur due 
to large fluidity at a high temperature immediately after plating and the area of 
the plating area where nonuniform wall thickness is hard to occur due to low 
fluidity at a low temperature, wherein wire material rising from a plating bath 
surface through a plating drawing part is cooled at least by an air cooling device 
having a pressurized air part, a lower side cooling part on the lower side of the 
pressurized air part, and an upper side cooling part on the upper side of the pres- 
surized air part, and the wire material passing the air cooling device is air-cooled 
in two steps by main cooling air flowing into the upper side cooling part from 
the air jetting port of the pressurized air part and flowing out of an outlet at the 
upper end of the upper side cooling part and an auxiliary cooling air sucked by 
the flow of the main cooling air, flowing into the lower side cooling part from 
an inlet at the lower end of the lower side cooling part and merging to the main 
cooling air 



fffiMG] 



0VO 03 /06DI76 ai i inn idhiii ii iiinm j y n in Hiii unumi mil mil ini mini mi mi im 



ID, IL, IN, IS, KE, KG, KR KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 



GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI 
fff (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



(84) (ItL&): ARIPO ?#fF (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ? e s7ftVt 2X?a- F&lHbamSlZI^Xlt* %.mf£frt!*l$> 

(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D V /i &PCTtSM~J h<D&mi~1faWt£*lTU& — KtBSS 

*#ffF (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, (DiS^f 9 >X J — V J £#Rg» 



izwm £ fix TfW^aigPTS^© A □ h TffliJ^iM F*J ft: «t A U X £tfr*P 

s^, fc r -s bi#si&& ^ -c- - mm t £ # £ n * „ 



(57) Sift: 



WO 03/060176 



m m m 



PCT/JP02/08397 



**4 0 0 g/m 2 WJ:©JP* y^r*ff f<t*$SHM 

*%W#^HlifBbfciBSJt*aS[#-raBW-eWli¥l 0 - 6 0 6 1 5 
15 -9:fe«fclMSII¥l 1 - 3 2 3 5 2 4 ■£©&«&:&«£ ft * 



i 



WO 03/060176 

«EB5±<R fc «fc £ ^«3^M© A $K£ ftJBJifc b T & 3 Z t % £ T 3 



PCT/JP02/08397 




2 



WO 03/060176 



PCT/JP02/08397 




±ib i fcfa«©«fc#* «^is-ess. 

> ^ *i ^ ti&^M fatit fc: IBIS b T ^ bu J: t>*2fe^ 13 mm f 3 

w- £ — M(d m □ & pgM-tf b #>t s ^s-ji^f^ -e ^ ti ^ tira** # ^ 

WLXfo&o 

xftm -r & j; o t- b t & & tz mm * mm b tz $>w?nsp# rt#i ^ & d 



3 



WO 03/060176 PCT/JP02/08397 

±l34fc«fc»)> $f>^ — #b#S!irctfcfrofcfi£3fe©£#^1fifc:]fc 

5WSo m 2 Btt&tt£*©SP#ifc:*:iEIiBlo 3 Elfcttg 2 El© (3) 
- (3) HftBrlilglo |g4 0J±££2EI© (4) - (4) «t®IHo £5138: 

i2i© (5) - (5) mmmm 0 memi±m2m(D (6) - (6) mm 

20 LX^Zmv&mo ^8EK4S^il0fiP^ifi^:iE®Ho lg 9 El&fg 8 HI© 
(9) - (9) »t®[2Io mi 0EI&fg8ia© (1 0) - (10)M 

0 s iii m&m 8 m© ( i i ) - (id mmmmo 1120^80 
©(12) - (12) mmmm 0 mi 3 ®&#s§bj§©^#* * *&wz& 
tt%mm<DftL<D 1 wtm*mm ut v> s«w&Eio m 1 4 Bu±&#*&it©*# 
25 tt^iKMrieiisio a§ 1 5 m&m 1 4 ei© ( 1 5 ) - ( 1 5 ) mmmmo m 1 
6 m&m 14 m© (i6) - (16) iwiseio in mit^momu 



4 



WO 03/060176 _ PCT/JP02/08397 



%> mm®®,® 1 j&m*Mm b x v^ & ^#?^g©£« ® 0-c & § 0 

5 

^bj & ^jig-r s fe «>©«.&© 

10 y^rJSRDfiU3©±SPfc:S^iI4*s d©^^B4©±gp^2K^ 

is 7p-7-io sur h*7A (Ei^Hi-r) fcmv%^%Mt>n%&5£. b 

L iQBE^mSP 5 (D&mmm □ 5 a £> ±HtiJtfr*Pg|5 7 |*J « 
20 AbTim±<B!l^Sl5 7±S©©mP 7 a «fc b W.ttii~ Z>MM<D£.ft&QM> a. 

s.fttQ&nmiz i f&mm £ nx Tfln**JS& 6 rasi© a p 6a*^r 
s ^n-^tbiRiKpfci-igpgtc^^^ns eta icibTfe^o 

gP5 c*^Ut^Si:^fcsi^»5 b±fflfc2$E£-*r©££W*ffi 



5 



WO 03/060176 PCT/JP02/08397 

□ 5 a£±ifti^J]gB7 \£&\f%&mffi.QMB7 b Jm^- ^n^nn 

□ LTff^LTV^Ts^MitmP 5aA>?)2 0-5 0 m/s HJg©®3i 

m±^6 b^mx & nfcmwi(Dmm&m& 6 c^jfm\^x^x,±0mm 

SIS 7 ft%W,ti%>^MlQ%Mtem%\£tiT^ 5~1 5m/SeD®jg©gi]tf> 
£P^n,b#AO 6 afr£Jf^FTO6cft«AbT^£fflM&nTJl 

fc» * e> ntc vtrnx- , * v *wl t> % 3 msh mm t * # £ }*!!&©»* 

L©^ y^JlL 1 £H?IB§fc:tf*i|JT£ £5 Ut^§o Sfes Til!l^*P^6 
(is ££M[iW©SL»5±*&6 b^*5 ctt>*T{B!l^M 6 ©IE@M3 6 d iz 

it&© L £ IrI^ fa fcJTO pjfl 13 b T 3 o 
^£;WMT3^ifc©SLTOiHK7 c ^=&^L©3l^#t3iJ®^^V>^ti 

titE^M fa®: izmm b t & % t & £ , tu ^ £ t>*^^ c -r & =&sl^ 

Efi±*H7 cT"PiT?>tlfe1tm©jl^P^7 b^ff^bTlATs^mnttB. 
P5 a^^«mi-^^^SP^ a &mM&m%$7 bl*|«AbTSL}« 
WJ^tiTjl^Ss^^^^nfeMTN g"J^^bfc<fc3^S|Jitf£© 

fes ±{ai^£Pg&7&, &£ittfaW(D%Lffi.ffi±m7 c^*5 £ krj?J:{|iJ^4pgP7 
©MHSB7 dfcHHLgj: D &j£i|ig©^|S£©^MJfJM$7 e^iPJE^ 

^5co^#Mbgp5 c t±Tiz-m.^^xMmmmvc^x, ^<Dmtt 



6 



WO 03/060176 PCT/JP02/08397 

d cd £ £ <k D s £ MM(D^-d cDj£jg#H & £ Jg«t£&Tfe fc> £ 

E*| £ 155 it $ fix ft £ tfrip & fi & 3 £ & £ „ 

VX 43 D s fcffctt BUia bfe@l & CD h »#ft H-TI & * 

20 $i^ft(tT^bTfeDsJPffiSM,«R5©^ilbeP5 c tt3fc?!l#©«jR 
^©SIWL^IlRfKiafflWII^fiJL^fc^bTfeSo *fcs Tiffil^iPSB 
6cDIE®llgB6 dfc:fett3*&##IIB8B6 e # £tf±««*Sltt 7 ©iE®^ 
gP7 d fc:fctt3i8&#i«BSB7 ett^tMUt*So 

d cd e h £ «k d . i&m t ^Mco--D(Dmmtm & s jim^mt & t> a£ 

25 a i: giJ^fflSmb ifiX> h 4 fc»^f £ £ £ £ ^ 



7 



WO 03/060176 PCT/JP02/08397 

iz-o^xmwir&o 

±ffi.6b&mtth i <DMmmM.mitzm\^x\£mn&tt&wiWL\sX& % 

15 i&bT c ©SLSKKribtR 7 c !z£2> *«l&£lcz)J|ft&Nffi 7 b 
£tB5& bT & 3 o T<W#*M 6 ©SLmBSlbtfc 6bt ±{Utfr£|1gB 7 ©SLMBS 

*m bgp 5 c *jgr±^©ji«E^iiBfip 7 b fc-esMfcfc aus-r a <t a t 

ftWffi7tz%tf2>mttL t^mma 5 a ^SLTOltfe 6 b, 7 c 

fcbTt)^<N*l6«J3©jffig*S6EHb«;V>RBb^T*4 
25 o El 1 9^ #Dffi£MSff5 Kl*5f±S^aibSP5 cftfc«R£ltf£5 e 
£I3I£ Utfe^ £ ©3l«EI8±tR 5 e fctTfflflttSJfflS 6 * «fc tJ*±{IJl#£|l£|5 7 



8 



WO 03/060176 PCT/JP02/08397 



iz & z> -mmcD^m^x fttn? £ *> u t * & fe #k <b Pa £ wfBi b fc 



9 



WO 03/060176 PCT/JP02/08397 



^tx tt Pi±ffl!i^aigi5±^m p ct i9 asaj-r % &&&&& Mfttn&fs,n 
izmm^nx t<hs ft?® gPT«©AP7>&iiiTfi!i ^*p^5 i*j £ m a 

10 y 3ri^i§o 

20 4. mmQ^mo)- ^^^ur^m^m^— mzm.^uutm 
<Dm.mm>MM t=^&v^^e ^» isitt fc ibss b t s tir^ =t t>*^ 



10 



WO 03/060176 PCT/JP02/08397 



11 



WO 03/060176 PCT/JP02/08397 



% 1 HI 




1 / 13 



WO 03/060176 



PCT/JP02/08397 



% 2 El 



(3)-i 



r 

(4) 



5a 



7c 



(5) 



r 

(6) 



2a 



7b 



6c 



y y y y y 



.7a 



!-l — — ■ 



6b 



1 
(4) 

.4 



6a 



1 
(5) 



1 
(6) 



f 



(3)*l 



2/13 



WO 03/060176 



PCT/JP02/08397 

131 




3/13 



WO 03/060176 




PCT/JP02/08397 



5 



5 H 



6f 

s 



6b 



6 o o 



,n _ n n n 



161 

6e 6b 6 



5c 



o o o o o o 

4/13 



WO 03/060176 _ _ PCT/JP02/08397 

171 



• 




5/13 



WO 03/060176 



PCT/JP02/08397 



1 8 I 



(9)*i 



r 

(10) 



7c 



5a 



(11) 



r 

(12) 



2a 



! 



II 
i i 
i i 
i i 
i i 
! ! 



I t 
i i 
i I 
I 1 
i I 



7b 



1 i 



6c 



7a 



6b 



"1 
(10) 



I L.L-1 



1 1 
1 1 
i i 



1 1 
1 1 
1 1 
i i 
l i 
1 1 
i i 

) ! 



6a 



4- 6 



1 

(11) 



"1 
(12) 



-F 



(9)*J 



6/13 



WO 03/060176 



191 



PCT/JP02/08397 



7c 



1/*, 




Ff 9 



L1 



- 7a 



-7b 
7 



V 



6c 



^b 
6a 



T" 
6f 



2a 



7/13 



WO 03/060176 



PCT/JP02/08397 



m on 

7 7b 7c 5b 




5 

X 



1 1 H 



o 

n 



u nr 



6b 



5c 



*1 2H3 

6e 6b 6 




6c 

8/13 



^6d 



WO 03/060176 _ PCT/JP02/08397 



%\ 30 




9/13 



WO 03/060176 PCT/JP02/08397 

JB1 40 




10 / 13 



WO 03/060176 



Hi 5m 



PCT/JP02/08397 




11 / 13 



WO 03/060176 



*1 7H 



PCT/JP02/08397 



6, 7 




6e, 7e 



6c ,7b 5a 6b, 7c 



m 8m 



6c, 7b 




6b, 7c 



12 / 13 



WO 03/060176 



1 9 1* 



PCT/JP02/08397 




13 / 13 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl 7 C23C2/00, C23C2/38 



IntenSuonai application No. 

;T/JP02/08397 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARC HED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 C23C2/00, C23C2/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
A 



JP 2000-45056 A (Hokkai Koki Co., Ltd.), 
15 February, 2000 (15.02.00), 
Claims; Fig. 1 
(Family: none) 

JP 10-60615 A (Osaka Gas Co., Ltd.), 
03 March, 1998 (03 . 03 . 98 ) , 

Fig. 2; page 3, left column, lines 29 to 34 
(Family: none) 



1 
2 
3,4 



JP 4-183844 A 
30 June, 1992 
Figs. 6, 7 
(Family: none) 



(Tokyo Rope Manufacturing Co., Ltd.), 
(30.06.92) , 



3,4 



| — | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

W A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"T* later document published after the international riling date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 November, 2002 (26.11.02) 


Date of mailing of the international search report 

10 December, 2002 (10.12.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 




a. *w<DK-*-5a»0«WH <mmmtfm upc) ) 

Int.Cl ? C23C2/00, C23C2/38 



T/JPO 2/08 3 9 7 



M*frofc*/MHm (BBM«fflF&& (IPC) ) 

Int.Cl' C2 3C 2/0 0, C23C2/38 



H*rafeffi*r&&# 1 9 22-1 996^ 
B#B45fWI?fli$ffg4fcK 1 9 71-2002^ 
B*SfiJi&ffi£r$&tt 1994-2002¥ 

1 9 96-2002^ 



c. 



X 

X 

A 



JP 2000-45056 A tttBmmfc^lt) 
2000. 02. 15, #fFf»3fc©$5H, fli 



1 
_2 

3, 4 



JP 10-60615 A 
1998. 03. 0 3, $2E 

s (77 $ y-*u 



Jf*3I€&M£2 9tT@~^3 40 



JP 4-183844 A (SMU^It) 
1992. 06. 30, $6121, 31 7© (7r5P^U 



3, 4 



* 5l/B:fcltt©;fry=*JJ — 
roj PltiSi^ ^ffl, M^lzmR-tZJcWt 



©sot \c<&& £ nftxm 
r&j B-/<fyh7r 5 y-ifcSK 



2 6. 11. 0 2 



0*H#flVT (ISA/JP) 
100-8915 



n*. mm. (W 




4E 



9 8 3 2 



^ 03-3581-1101 PiM. 3423 



i^PCT/ISA/2 10 (S2X--;) (1 9 98^7^) 



